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ABSTRACT 
AS/RS is a key industrial automation system that has drastically reduced the 
workforce needed to run a warehouse. Via a computer-controlled system, many 
intensive labour jobs are taken over by the system, including tediously moving and 
sorting heavy load from the minute of receving until shipping to customers, intensive 
paperwork to record goods receiving and order receipts. Somehow, in real business, 
the system is always complex in the perspective of engineering considerations, 
depending on the nature of the business, tending to upgrading and modification from 
time to time. It is desirable that the engineering training curve would provide an 
engineer perspective in industry design concepts and contemporary technologies to 
the students, not in the operator prospective. This project is intended to develop a 
training model of AS/RS for the engineering students. The learning curves are 
provided through three levels in the system integration. The device level illustrates 
basic input and output devices that are carefully choosen. The controller level 
processes all input information from the input devices and host computer. The 
supervisory level implements graphic user interface for system monitoring and 
control for the operator. The training model also emphasizes in three design concepts, 
flexibility, expandability and modularity. Flexibility will allow a broad spectrum of 
application environments and extend application life. Expandability will allow 
application in areas not yet defined. Modularity will enhance modification and 
maintenance. 
vi 
ABSTRAK 
AS/RS merupakan satu sistem automasi yang penting dan mengurangkan tenaga 
pekeija yang ramai untuk beroperasi sebuah gudang. Dengan menggunakan kawalan 
komputer, banyak keija buruh telah diambilalih, termasuk keija-keija pemindahan 
barang-barang dari saat penerimaan hingga penghantaran ke pelanggan serta 
mengurangkan beban kertas keija penerimaan dan penghantaran. Namun, pada 
industri yang sebenar, sistem ini adalah rumit pada perpektif kejuruteraan dan amat 
bergantung kepada fungsi niaga. Dari masa ke masa, ia juga perlu dinaik-taraf dan 
diubah-suia. Pembelajaran ilmu kejuruteraan perlu dipandang di perspektif jurutera 
pada konsep-konsep rekabentuk dan teknologi terkini, bukannya di perspektif 
seorang operator. Di project ini, satu sistem pembelajaran AS/RS dibangunkan untuk 
pelajar-pelajar aliran kejuruteraan. Pembelajarannya dibentang dalam tiga peringkat. 
Peringkat peralatan menunjukan kegunaan dan pemilihan alat-alat perangsan dan 
aktuator. Peringkat kawalan akan memproses semua data daripada alat-alat 
perangsan dan komputer. Peringkat pengawasan menggunakan perantaraan muka 
grafik pengguna untuk kegunaan pengawasan dan kawalan di sisi operator. Sistem 
pembelajaran ini menekankan tiga konsep rekabentuk, iaitu kebolehlenturan, 
kebolehkembangan dan modulariti. Kebolehlenturan mempelbagaikan aplikasi dan 
memanjangkan hayat kebolehgunaan applikasi. Kebolehkembangan pula 
membenarkan aplikasi pada bidang yang belum ditentukan. Modulariti menggalakan 
pengubahsuaian dan penyenglenggaraan. 
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CHAPTER 1 
INTRODUCTION 
1.0 The Introduction 
Computer Integrated Manufacturing (CIM) system is well-known as 1. Group 
Technology (GT), 2. Computer Aided Design and Manufacturing (CAD/CAM), 3. 
Flexible Manufacturing System (FMS), 4. Industrial Robot, 5. Automatic Warehouse 
[4]. Automated Storage and Retrieval System (AS/RS) is a computer-controlled 
system for depositing and retrieving goods from defined storage locations. AS/RS is 
importance to improve the efficiency of operation of a warehouse or a distribution 
centre. Automatic warehouse has drastically reduced the workforce required to run 
the business. Minimum labor workers are needed for tasks input via a computerized 
warehouse management system. These tasks include goods receiving, retrieving and 
dispatch processing. On goods arrival, the automation system is notified and the 
goods are properly identified using an identity device such as a barcode scanner or a 
magnetic tag. Thereby, the goods are taken by a material handling system (MHS), 
sortation system and automated cranes to an assigned storage location. Upon receipt 
of orders, the automation system is able to re-locate the goods immediately via a 
computer and retrieve the goods to a pick location. The automation will combine all 
2 
order information and assign picked goods into dispatch units. By sortation systems 
and the MHS, these dispatch units are move to outgoing trailers. 
Typical AS/RS involve in goods receiving together with goods identifying 
process, storing and retrieving, sortation system, dispatching, a warehouse 
management system and personnel [1], Technically, it can be seen that the system is 
an integration of multiple computer-controlled automations. Each automation serves 
for an assigned purpose, which may vary depending on the goods and the business. 
In general, it is a complex design involving modular system designs and integration 
system designs. The technologies applied for the system will evolve as new devices 
are invented, such as radio frequency identification (RFID). Consequently, for 
engineering instructors and students, AS/RS is too complex and too business nature 
dependant for teaching and learning purpose. 
The engineering students are not supposed to learn in operator perspective 
but an engineer perspective in industry design concepts and contemporary 
technologies. The design concepts - Flexibility, Expandability and Modularity, are 
stressed in this paper. Via an automatic warehouse which integrates both a 
supervisory level and controller level via the PLC and computer network, this system 
demonstrates the design concepts and technologies applied in the integration. By 
inventory policies and the user friendly WMS software, the integration gives the user 
various information on the stored/retrieved items, the item searching mode and the 
status of the system. The integration highlights the concept of the supervisory level, 
the controller level and the device level. The supervisory level provides large amount 
of information meaningful to human, through an user-friendly graphic interface 
program. Whereas the controller level defines large information critical to the 
controllers themselves, both the logic and the communication amongst the controllers. 
The device level states the bottom level of the integration on variious types of input 
and output devices. 
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1.1 Objective 
This project is intended to develop a training model for the engineering 
students. The training model is equipped with these objectives for learning. 
1 To learn design concepts that apply flexibility, expandability and modularity in 
the integration; 
2 To understand the supervisory level that implements an industry communication 
protocol for networking PLCs and a host computer with a customized application 
software. 
3 To understand the controller level that enhance systematical sequential 
programming methods; 
4 To understand the device level that tells the students to choose a sensory device 
for input and an actuator for output based on the application; 
1.2 Research Scope 
The scope of the project includes: 
1. Design network connection between the supervisory level and the controller 
level using Omron Compolet, Omron CX-Programmer 
2. Customized Storage and Retrieval Management software using Microsoft 
VB.net 
3. Create monitoring and control, database of WMS. 
4. Programming the controller level consisting of Omron PLC, including the 
SRM, the material handling, the receiving station, the picking and sorting 
station, the labeling and packaging station. 
5. Specifying the devices used in the system. 
CHAPTER 2 
LITERATURE REVIEW 
2.0 Literature Review 
In real industry world, the development of automation is fast and the 
technology in system evolves as new solutions are recommended in the market from 
time to time. Engineering education must match with the high-speed automatic 
development of the factory, so it may not be fall behind in manpower training [6]. 
The training system is designed to contain all of the automation mechanic part, the 
control system, and in open structure. Somehow the overall design philosophy is 
based on three interrelated objectives, namely flexibility, modularity and 
expandability. We-Min Chow [9] had stated in his paper that flexibility will not only 
allow a broad spectrum of application environments but is also a major contribution 
factor in extending application life; expandability is closely coupled with flexibility 
and will allow application in areas not yet defined. Finally, modification and 
maintenance are greatly enhanced if the system is modularized in a meaning manner. 
As new technologies emerge, these three objectives are still valid for all automation 
applications. 
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There are some constraints in manpower training. Firstly, the system does not 
reflect the technologies used in industry or the technologies lagged behind. Secondly, 
the system does not review the real application in industry. Thirdly, real industry 
application is too complex. 
Computer Integrated Manufacturing (CIM) system is well known as follows: 
[5] [6] 
1. Group Technology (GT) 
2. Computer Aided Design and Manufacturing (CAD/CAM) 
3. Flexible Manufacturing System (FMS) 
4. Industrial Robot 
5. Automatic Warehouse 
Automatic warehouse is one of the major applications of the CIM. An Auto Storage 
and Retrieval System (AS/RS) can be defined as an automatic warehouse.AS/RS has 
been an essential business operation system since the introduction of CIM In general, 
the automatic warehouse has the functions such as receiving, material handling, 
storage, picking and sortation, shipping, labeling and packing, the warehouse 
management and personnel [1], In real industry application, Dotoli, M.; Fanti, M.P.; 
Iacobellis, G. (2004) [2], have stated that: 
"A typical AS/RS comprises several aisles with storage racks on either side, 
each serviced by an automated stacker crane, operating storage and retrieval 
of the parts. Cranes move in three directions: along the aisle to perform 
transfers, sideways between the aisle and the racks, and vertically to reach the 
Storage/Retrieval (S/R) location. Each aisle is also serviced by a storage and 
by a retrieval conveyor. Moreover, the AS/RS may include Rail Guided 
Vehicles (RGVs), transporting parts. Finally, several input (storage) and 
output (retrieval) buffer stations, where the RGVs load or deposit pallets, are 
located in the system." 
Graphically, the definition of a large scale AS/RS [2] is shown in Figure 2.1. 
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Figure 2.1: Plan layout of a multi-product AS/RS serviced by RGVs [2] 
Automated warehouses represent a tremendous financial investment and play a 
critical role in the manufacturing and distribution process [10]. Especially in logistic 
business and distribution store, an AS/RS is so essential to automatically handling 
large amount of different items, flowing in and out according to the order, with 
minimum labor and human error. 
According to Frazelle, E [10], to design an AS/RS, three physical 
configurations are to be considered carefully during design. Firstly, what is the 
appropriate size and shape of the warehouse? The question involves of minimizing 
total system cost with constraints such as storage requirement throughput. Secondly, 
how many input/output (10) points should be designed into the system? The question 
involves the physical size of the system, which would affect the performance. The 
performance might be evaluated via simulation, queuing theory and statistical 
analysis. Thirdly, what is the appropriate material handling system to interface with 
the warehouse? The question involves the layout of the conveyor in a loop where 
trays can be delivered to workstations along the loop. The performance is affected as 
the length of the loop increases as the trays traverse along. Besides, the inherent loop 
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control become complex. He did highlighted four major operation strategy design 
problems which need to be balanced. There are: 
1. item classification 
2. system balancing 
3. storage location assignment 
4. man-machine balancing 
Beside Frazelle, E [10], there are few papers viewing AS/RS design in a 
whole picture rather most papers review on certain facets of the AS/RS issues. 
Suesut, T. and his research team [4] had investigated the purpose of inventory 
management to reduce the total cost of material stocks. 
Serafini, P. and Ukovich, W [8], had recommended an optimum algorithm for 
the shortest storage and retrieval cycle time. The algorithm depends on the structure 
and scale of an AS/RS, and the nature of the items. Somehow, Ya-Hong Hu and his 
team [3] recommend pre-sorts the loads to specified locations to minimize the 
response time of retrieval, with a new type of AS/RS namely split-platform AS/RS. 
Soeman Takakuwa [7] had introduced a method of modeling large-scale AS/RS on 
examining storing/retrieving policy from the efficient standpoint. Seng-Yuh Liou and 
his team [6] had introduced an education AS/RS. The education model does not 
incorporate industrial package in integrating the supervisory level (computer) with 
the controller level (PLC) with graphical user interface (GUI). In his study, design 
philosophy objectives such as flexibility, expandability and modularity, are not 
emphasized throughout the design. 
Thus, the design of an AS/RS is very business nature dependant and complex 
for a real industry application. Hence, it would be sensory overload if it is to teach or 
introduce engineering students a complex industry AS/RS in all design aspects. 
There are few papers highlight the education model of AS/RS on: 
• System design philosophy on flexibility, expandability and modularity 
• The basic techniques in driving two axis servo motor for storing/retrieving 
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• The product identity data (ID) scheme which are crucial for data searching 
and matching purposes 
• The PLC program method, namely function block programming method 
which increase repeatability in program and ease for debugging 
• Communication protocol between a computer and a PLC, between PLCs, a 
PLC with a robot. 
• the powerful computing capability of the PLC for the algorithms on the 
Storage and Retrieval Machine (SRM) using servo drives control, storage and 
retrieval decision scheme based on First-In-First-Out (FIFO) or Last-In-First-
Out (LIFO), picking and sorting scheme, the communication and data transfer 
scheme to the supervisory level namely the Warehouse Management System 
(WMS) 
• Stand-alone and simple WMS 
CHAPTER 3 
METHODOLOGY 
3.0 Methodology 
This section starts with a description of the system flow. The system flow 
describes the requirements in the perspective of an user, implying the technologies 
and methods that should be applied. It also explains what is expected the system 
should behave. Based on the expectations, we can design the expectation accordingly. 
3.1 The System Flow 
The AS/RS is based on layout configuration as shown in Figure 3.1. Once 
power on, the Storage/Retrieval Machine (SRM) needs to be triggered manually to 
an original position called "Home". Using the Warehouse Management System 
(WMS), the user must specify the communication address before triggering any 
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buttons. Once the communication has established, the WMS will prompt its status in 
text. 
Rack 
S t o r a g e / R e t r i e v a l Machine Loading 
Bay 
Receiving 
1 
• 
f 
• 
I 
Unloading 
Bay 
Labelling and packaging 
Shipping 
Picking ond s o r t i n g 
^ ^ Re-cycle t r a y o r t o t e 
Figure 3.1: The System Layout 
Once communication is setup, the user is required to trigger the SRM to an 
original position called "Home". Both axes consist of servo drive without any 
encoder feedback. Once "Home", a text message will prompt the user the status. 
The WMS provides other options for critical position teaching as well. 
"Home" position is not equal to the coordinate (0, 0). Based on the system layout, 
there are three critical positions to be taught, namely coordinate (0, 0), the loading 
bay and the unloading bay. At teaching mode, the WMS provides options for inching 
step size for both X ad Z axes. The user is required to trigger the X or Z axis 
accordingly by selecting the step size. The user is required to monitor visually the 
precision of the taught positions. For example, teaching coordinate (0, 0). At near 
coordinate (0, 0), the user can inch X or Z axis at small step, simulating the 
storage/retrieval action manually for smooth action. Once the position is confirmed, 
the user can save the position into the controller memory. 
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The coordinate (0, 0) is the starting position of the rack coordinate of X-axis 
and Z-axis. This position is relative to a "Home" position which is defined by a 
proximity sensor for each axis. Other coordinate points (X, Z) are then relatively 
referred to coordinate (0, 0) at rack cell positioning. The loading bay and unloading 
bay positions are also relative to "Home" position. These three positions are critical 
positions to the system. Once these positions are saved, the user can still view these 
positions (X, Z) and modify them at any time. The taught positions will saved into 
the system memory. No teaching is required once the positions are satisfied. It is 
worthy to note that improper teaching positions would result in undesirable response 
at the following action mode. 
The WMS also provides manual operation option for the racking system. The 
manual operation includes X and Z axis jogging and SRM pneumatic grippers. Every 
single pneumatic cylinder can be manually driven via the WMS. The WMS provides 
another option for action. This option provides fully automatically actions, data 
searching and data matching process as well as communicating with other modules. 
It is the desired design that the system is supposed to response. The WMS will list 
down all action jobs being entered by the user with all details regarding the products 
such as the action, the identity (ID), the sequence number and the rack cell 
coordinate. The user can enter the jobs without waiting previous job to be completed. 
Meanwhile, the user can cancel all listed jobs if mistakenly entering an action call. 
With proper setup, the system would work or perform normally as described 
below: 
1. At the Receiving station (along the material handling conveyor), an operator 
loads a part on a tray and enters a relevant product ID and action mode via 
WMS. A job is automatically generated at the WMS and command the SRM 
to perform accordingly. 
2. Then, he/she presses a button to release the tray with predefined products to 
the loading bay. The tray is then release toward the loading bay. Multiple 
trays can be lined up in sequence. 
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APPENDIX B 
INPUT/OUTPUT ASSIGNMENT OF THE MHS SYSTEM 
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FOR REFERENCE ONLY 
CQM1H-ID212 
00100 
00101 
00102 
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PUSH BUTTON 
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PUSH BUTTON 
STOP 
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APPENDIX C 
FINSGATEWAY (FGW) SETUP PROCEDURE 
Establishing Communications 
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To perform communications with FinsGateway, it is necessaiy to set the 
communication unit(s), and start the communication service(s). 
The following are the type of communication available in FGW. 
Setting Up Serial Communications 
Setting Up Ethernet 
Setting Up Controller Link 
Setting Up Controller Link (PCI) 
Setting Up SYSMAC LINK 
Setting Up SYSMAC LINK (PCI) 
Setting Up a SYSMAC Board 
CS1 Bus Interface Setup 
Setting Up Serial Communications 
FinsGateway serial communications use an RS-232C, or other serial line to 
communicate with a PLC or another device. 
FinsGateway serial communications already provide the following protocols: 
Protocol Description 
Supported by the SYSMAC C-series and CV-series PLCs; the 
SYSWAY transfer command character string is @00RD, etc. 
This protocol is often called the Host Link, C-mode protocol. 
Supported by the SYSMAC CV-series PLCs; the transfer 
SYSWAY-CV command character string is @00FA, etc. 
This protocol is often called the Host Link, FINS protocol. 
CompoWay/F Used in many Omron control devices. 
Used to communicate with SYSMAC C-series PLCs through the 
peripheral port. 
Toolbus-C For setting details, refer to the \Online 
Document\English\ToolbusManual_E.pdf file on the distribution 
CD-ROM. 
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Used to communicate with SYSMAC CV-series PLCs through the 
peripheral port. 
Toolbus-CV For setting details, refer to the \Online 
Document\English\ToolbusManual_E.pdf file on the distribution 
CD-ROM. 
Used to communicate with SYSMAC CS/CJ-series PLCs through 
the peripheral port. 
ToolbusCS/CJ For setting details, refer to the \Online 
Document\English\ToolbusCSlManual_E.pdf file on the 
distribution CD-ROM. 
Serial communications use the serial port (COM port) of the computer. If the 
computer already has a serial port, there is no need to purchase a separate board. 
The COM ports available to the computer can be confirmed in the Windows Device 
Manager, under Ports (COM & LPT). 
i d * ! 
i m I m I if i n 
S3 S 3 Human In te r face Devices 
IDE ATA/AT API controllers 
® -SD IEEE 1394 Bus host controllers 
E6 Keyboards 
S3 Mice and other pointing devices 
®"5ss> Modems 
E - g j Monitors 
SHS3I Network adap te r s 
B P o r t s (COM & LPT) 
1 : - p Prolific U58-to-Serlal Comm Port (COM5) 
[ ; - - g Toshiba BT Port (COMIO) 
; I - - 5 Toshiba BT Port (COM11) 
r J Toshiba BT Port (COM12) 
' J Toshiba BT Port (CCH13) 
Toshiba'BT Port (COMH) 
| l - J p Toshiba BT Port (COM20) 
| Toshiba BT Port (COM21) 
| | Toshiba BT Port (COM6) 
| i - Toshiba BT Port (COM7) 
• USB Serial Port (COM8) 
® Processors 
ft! Secure Dioital host controllers 
File Action View Help 
i 
3 
d 
Right click the selected COM port to configure the property. 
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General Port Settings ] Driver | Details | 
Bits per second: 
Data bits: 8 
Parity: (None 
Stop bits: | i 
Row control: None 
Advanced.. 
H 
Restore Defaults 
OK Cancel 
Sample: Setup procedure for Serial communication use the serial port (COM 
ports) of the computer via a USB-Serial Converter. 
This sample applies one COM port. Use a USB-Serial-Converter. 
In Device Manager, try to configure the port accordingly. 
(More detail on setting up in FinsGateway help file) 
Specifying the Communications Path 
FinsGateway serial communications handle the COM port as a network. 
FinsGateway must be set to use a specific COM port. More than one COM port can 
be set. 
Follow the steps below: 
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1. In the FinsGateway Configuration Basic tab, select the Drivers icon. 
2. Select the SerialUnit icon in the display. 
3. Select the Communication Lines tab, and check the COM ports to use. 
File j Network £ventMemory View Tool j Help 
-lnl_x] 
Tool Bat . ^ ^ 
Basic | DocoMemo ] Info 
E ""t N e t w o r k s j 
"V Networks and Units 
B- SSB Driveis 
i 53 ETN.UNIT 
Mas SerialUnit 
!'-SB CLK(Pa) 
U5®SLK(PCI) 
j S3 Controller Link 
S S3 SysrnacLink 
! K1CS1BUS 
53 SysmacBoaidU 
Services 
# CPU_UNIT 
FgwSocketProxy 
-05$ MapAgent 
Driver Settings 
m m m 
ETN.UNIT jppBBffi CLK (PD) 
m $s§ s s 
SIX (PCI) Controller SysrnacLink 
Link 
iaaj* >»SIF5 
CS18US SysmacBo... 
Unit 
Properties 
/a 
Click SerialUnit and Properties. 
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About | Network) Communication Unit j Modes Lines 
Name _B>rt J Node no. ! Unit no. I 
E COM1 C0M5 31 24 
Add Delete 
Use the check boxes to select lines. 
OK Cancel Apply 
Starting/Stopping Serial Communications 
After the communications line settings are complete, serial communications can be 
started. 
Start serial communications as follows: 
1. In the FinsGateway Configuration Basic tab, select the Services icon. 
2. Select the SerialUnit icon in the display. 
3. Click Start. 
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Die I Network £ventMemorj> Vjew Tool i Help 
Basic DocoMemo Info 
CPUJJNIT 
| ; Q FgwSocketProxy 
; MapAgerit 
! £ £ NameSpaceServer 
SetialUnJ 
g i CLKFtlJJNITO 
g j SLKPCMJNITO 
]• g l C L K J J N I T O 
SytmaclinkUnit 
5 g i CS1BUS.UNIT0 
i CS18USJJNIT1 
I- g i CS1BUSJJNIT2 
: g | CS1BUS_UNIT3 
SysmacBoardUnit 
0 - j § ? , Memoiies 
: EventMemories 
Event Conditions 
' " W l FINS DataAreas 
j t 
Service Settings 
1&1 w 
CPUJJNIT FgwSocke... MapAgent 
NameSpa.,. SerialUhit 
& & 
CLKPCIJJ... SIKPCIJJ... CLKJJNITO 
& m & 
SysmacLink CS1BUS... CS1BUS... 
Unit 
& # 
CS1BUS... CS1BUS... SysmacBo... 
Unit 
j Tool Bat • U 
! CPU_UNIT 
Startup: | Manual j ] 
Path: (CAPrograni Ftfes\OMRC 
Status: ^Running 
r Start SCM at tog-in 
To stop the serial communications, use the following procedure: 
In the FinsGateway Configuration Basic tab, select the Services icon. 
Select the SerialUnit icon in the display. 
Click Stop. 
Serial Communications Settings 
Before setting the network, record the following information: 
• The COM ports available to the system (COM5 etc.) 
• Communication conditions of the target device: transfer speed, data length, 
stop bit setting, parity, etc. 
• Protocol and unit number of the target device 
To change the settings for serial communications that are already running, use the 
following procedure: 
1. Select the Networks and Units icon in the Basic tab of the control pane. 
2. Select the SerialUnit-COMx icon in the display. 
3. Click Properties. The following dialog will be displayed: 
m»LI:liLIJI.U>t.UJ H.M-H!lfiWptlti 
Li Network Even'Merrory View Tool j Help 
Basic | DocoMerno | Wo | 
I T c d E o 
' t networks andUnts" 
K Sit: Drivers 
'-} Services 
; :sjt CPU.UNIT 
FswSocketPuwy 
r ^ MapAgenl : NameSpaceServer ^ 
: & SerialUnit 
: ;; - g> a x F a j i m o 
; I-gj SLKPCIJJMITO 
; g * c l k _ u h i t o 
SysmacLrk Unit 
r gj CS1BUSJJHIT0 
Network and Unit Settings 
^Hl, Networks 
JT Local network 2 (C0M1 :eri5lir-.t) 
— JT Local Metworl. 1 (COM3 serial unt) 
-55 Units 
- • CO Ml serial uri 24 
• " COMB serial urj 25 
"II <U 
Ail P. "-rr.tr 
C r\tn<J<i 
xj 
About Network | Communication Unit | Modes ] Lines | 
Line name: C0M1 
Network number: |0 
Local node number: |31 
Communication unit number [24 
User-defined: | 
" r " Exclusive 
Protocol: | Type: | j ] 
OK Cancel 
Serial Communications and FINS Network 
The communication functions that FinsGateway provides are based on the FINS 
network model. This section explains how FinsGateway communicates with serial 
devices based on the FINS network model. 
Unit Number and FINS Network 
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For Host Link (SYSMAC WAY, SYSMAC WAY-CV) and CompoWay/F, a unit 
number is assigned to distinguish each device connected to the serial cable. In FINS, 
communications are handled by network address, node address, and unit address. 
For the FinsGateway SysmacBoard Unit, the serial line is treated as a network, and 
that network is assigned a FINS network address. In other words, the computer COM 
port is considered one network. 
In FinsGateway, a device that can be distinguished by its own Host Link or 
CompoWay/F unit number is treated as a node in the FINS network. However, the 
Host Link or CompoWay/F unit number, and the FINS node address do not have to 
be the same. The Host Link or CompoWay/F unit number and the FINS node address 
can be set independently of each other. 
The Host Link or CompoWay/F unit number and the corresponding FINS node 
address are set in the SerialUnit Properties, COMx dialog, in the Node tab. 
The Host Link and CompoWay/F unit number 0, which cannot be used in 
FinsGateway is preset to be node address 240. 
In FinsGateway serial communications, the unit number of the FINS address has no 
meaning. However, to be consistent and compatible with other networks, it is 
recommended to set the unit number 0 for serial communications. 
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About | Network] Communication Unit Nodes ] Lines | 
COM porl: COM5 Line name: C0M1 
Network number: 7? Network type: SerialUnit 
User-defined: 
Node no. | Unit no. I Protocol j Model 1 0 SYSWAY CQM1H-C 
<l J Jj 
Add : Delete | Property j, Explore | Export | 
OK Cancel Apply 
Adding a Node 
Use the following procedure to add a node to the serial communication network: 
1. Click the Node tab in the SerialUnit Properties dialog. 
2. Click the Add button. The following dialog will be displayed: 
3. Enter the FINS node address into the Node Number field of the Add/Edit 
Node (Serial) dialog. 
4. Select the target device from the Model Name list box. To use CompoWay/F, 
set the Model Name to Other. 
5. If the Protocol is set to SYSMAC WAY, SYSMAC WAY-CV, or 
CompoWay, specify the Host Link or CompoWay/F unit number for Unit 
No./Data. For Data Size, set 1. This is where the FINS node address and Host 
Link unit number relationship is set. 
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Add/Edit Serial *J 
Node number: • J 
User-defined, | 
Type: Unknown 
Protocol: [CompoWay 
Unit no7Data: JOO 
Hexadecimal 
Data length: j l byte(s) 
For SYSWAY. SYSWAY-CV, andCompoWay/F~ 
protocols. set the Unit no./Data field to Unit no., 
and 1 in (he Data length field. 
OK Cancel 
Node Communications Protocol 
At present, serial communication protocols are many and varied, depending on the 
device. 
FinsGateway is designed with the intention of enabling various protocols to be used 
simultaneously. This requires that for the FinsGateway communications settings, 
each node (device) have its own protocol setting. 
Message Transfers 
Differing from SYSMAC LINK, etc., the same serial communications cable 
(physical line) cannot carry communications for various devices simultaneously. The 
way communications for Host Link and CompoWay/F are performed is that the 
master first sends a command to a specific slave. The slave then sends the response 
for that command back to the master. 
FinsGateway provides the master function of this arrangement. Therefore, the serial 
communications must always be initiated by an application using FinsGateway. The 
slave device then responds to the application through FinsGateway, and one 
communication set is completed. From the time that the command is sent, until the 
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response is received, no other communications can take place on that same physical 
line. 
An application using FinsGateway can execute multiple serial communications 
simultaneously (from the application user's perspective), but internally each 
communication must wait to be executed in order, one at a time. This means that 
when one command/response combination takes a little longer, it can adversely 
affect other communications that are waiting to use that same physical line. This 
should be considered in system development. 
FinsGateway cannot be set to be a slave. 
Transfer Speed 
Serial communications are much slower than SYSMAC LINK, or other networks. Be 
sure to consider the following points when designing the system: 
• The FinsGateway timeout value must be determined with consideration for 
the number of data that will typically be sent. 
• Consider the length of the FINS messages for each protocol. 
The protocols supported by the SerialUnit (SYSWAY, SYSWAY-CV, 
CompoWay/F) all convert the FINS messages sent by the applications to the 
various protocols. The maximum FINS message length that can be converted 
is 1000 bytes. 
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Device Communication Confirmation 
The serial unit setup above has the address: 0.1.0 (Network.node.unit) 
Notice that COM port is Network, node is node setup, unit is the PLC unit number. 
Step 1: Start the ETNJUNIT. 
1. From the FinsGateway Configuration Basic tab, click the Services icon. Click 
the ETNJUNIT icon in the display. 
2. Click the Start button. 
Step 2: Confirm that the application can communicate with the FinsGateway 
CPUJJNIT. 
1. Start the FINS Network Tester program, which is included in FinsGateway as 
a general communications program. Select the FinsGateway Configuration 
program Network menu | FINS Network Tester option. 
2. Enter CPUJJNIT for the Target Device. The CPUJJNIT is the default 
device prepared by the FinsGateway setup. For details about the devices, 
refer to the FinsGateway Configuration help. 
3. Click the send button. 
4. The FinsGateway CPUJJNIT data, and a message indicating normal 
completion should be displayed in the Receive Data display area. If that 
message is displayed, the communication was successful. 
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Network Testi 
Peer Address 000 d P* Use Device Name 
Send Message 0501 Z i i J i J 
No. of Sends: | 1 j r ] Receive Timeout: 1000 j J m s r Ignore Error 
^ISJiU 
Received Data [Header + Message] 
00000 111 00 00 00 00 00 b2 00 00 00 
00010 I cO 00 02 00 00 b2 00 00 00 00 
00000 105 01 00 00 43 50 555155 4e 1....CPU UN 
00010 149 54 20 57 69 6e 20 32 30 30 I IT Win~200 
00020 133 20 20 20 5G 35 2e 30 30 20 13 V5.00 
00030 120 20 20 20 20 20 20 20 20 20 | 
00040 120 20 20 20 00 00 00 05 00 00 I 
00050 100 01 00 00 Oa 28 00 00 00 02 I (.... 
00060 152 54 20 20 20 20 20 20 20 20 IRT 
00070 120 20 20 20 20 20 20 20 20 20 I 
E S s ] Send complete normally. 
[',•* y (Ended,Noimal completion) 
Send SID: f 
Send: [ 
Receive: f " 80 B 
0.156 ms 
min. 
max 
0.156 ms 
0.156 ms 
Sending C 
Receive C 
Stait 
Close 
Troubleshooting 
If the communication fails, check the following: 
• Installation failure. If an installation failure warning is displayed at 
installation, re-install FinsGateway. When re-installing, always uninstall, first. 
Reboot the system. Then re-install. 
Step 3: Confirm that the application can communicate with the FinsGateway 
communication unit (SerialUnit). 
1. Enter 0.1.0 or the Target Device. 
2. Click the Send button 
3. The FinsGateway CPUJJNIT data, and a message indicating normal 
completion should be displayed in the Receive Data display area. If that 
message is displayed, the communication was successful. 
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Start With Compolet Ver2003 In VB.Net 2003 
The VB.Net applet must start with Compolet Ver2003 in the background, with by it-
self is an class. Insert the class, and together with FGW setup before, the programmer 
can easily use the object and method provided, without further understand the 
communication protocol between a PLC and a PC. 
Here is a sample attached in the Compolet Ver2003 , founded inside: 
"C:\Program 
Files\Oinron\FinsSei-verNT\Sample\dotnet\Compolet\Sysmac\SysmacC\C.sln" 
Double click the file. It should look like the figure shown above. 
Notice that,a class object should be drag and drop in the form, such as shown. 
Each class object corresponding to the PLC series used. 
Once the FGW properly set, run the program. It should look like this: 
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SysmacC J 
Communication | Information | Aiea | Status) 
FINS Address: 
Type 
F Get 
Sel 
C2000H/CQM1/CPM1/CPM 
ReceiveTimeLimit 1753 
| 7 Active 
DO DM | TIM/CNT ] HR | AR | LR | ExDM | 
Offset p j (Dec Value) 
Value ]?FFF (Hex Value) 
J5J2U 
FIUS Communicaticfi | Vtwb'e Area | Olhrn | 
execUe 
In 'Communication" tab, key in the FINS address of the PLC, according to setup in 
FGW. Here, the FINS adddress is 1.1.0. Then press "Set" to write the address to 
acknowledge which PLC is on-line. And, check box "Active" must be clicked ON. 
Press "Get" button. A type display shown. "C200H/CQM1/CPM1/CPM". 
Once, the type message shown the PLC type, it means the communication is 
established. Other wise, the type shows "Unknown". Then, re-recomfirm the adress 
setup in FGW again. 
Afterward, once the communication is established, do try to other tab. 
All read/write should work good. 
A little trick to check and comfirm what is read is what inside the PLC memory. 
Use a CX-programmer or a programming console. 
Write some hex code into the memory, say #FFFF into DM0000. Then, read the info 
from VB.Net appplet. DM0000 should display #FFFF. 
It means the VB.Net really work! 
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